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Tom tat

Céng nghé uon go cao su (Rubber wood) tao chi tiét cong cho san xudt dé méc da
dwoc thue hién va thu duoc mét s6 két qud nhuw sau: Nghién ciru nay da dwoc tién hanh dé
xdc dinh ché dé uén cong ciia go cao su c¢é qui cach (21x35x460) mm, bdn kinh uon
cong R700 mm ding trong san xudt do méc bang phirong phdp uon dinh hinh, gia nhiét
bang nuwde nONY, nhiét do uon 100-105°C:, dp sudt uon 6 kG/em?... Thi nghiém dwoc thiét
ké hoan toan ngau nhién. Xay dung phwong trinh tuwong quan thé hién méi quan hé giita
thoi gian lugc va thoi gian uon véi ty 1é mau héng Y1 va do dan héi tré lai ciia gé uon Ya.

Y1=1,36 — 0,95X1 — 1,45X2 + 0,58X1X2 + 0,94X12 + 1,84X?
Y2=0,83 - 0,70X1 — 0,93X2 + 0,93 X4? + 0,79 X2?

Két qua da xdc dinh dwoc cdc thong sé t6i wu cho ché do uén cong gé cao su: g
V6i thoi gian lude 28,4 phit va thoi gian uon 42,9 phit ti 1é mau hong 0,136% va dé
dan hoi tré lai ciia gé uén 0,43mm. Quy trinh céng nghé udn cdc chi tiét gé cong ¢
kich thieée néu trén hoan toan c6 thé iing dung vdo thiee té san xudt do don gidn, dé
thye hién va it ton kém.

Tar khéa: ché ds uon téi wu, thoi gian luge, thei gian uon, ty 1é mau hong
Abstract

STUDY OF DETERMINING A BENDING REGIME OF RUBBER WOOD
FOR WOODEN PRODUCTS

This study was conducted to determine a bending regime of Rubber wood for
furniture production (21%x35x%460) mm (thicknessxwidthxlength) mm, R700mm by
shaped molding method using steam heating, bending temperature 100-105°C, bending
pressure 6kG/cm?. The experiment was designed completely random. The experimentals
results dertermined related equations in order to predict boiling time and bending time on
a failure rate Y1 and a elasticity of curvature Yo.

Y1=1,36 — 0,95X1 — 1,45X, + 0,58X1X2 + 0,94X1% + 1,84X5?
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Y2= 0,83 - 0,70X1 — 0,93X2 + 0,93 X1® + 0,79 Xo?

The resuls of solving optimal problem gave optimal regimes of bending process: at
boiling time 28,4 minutes, bending time 42,9 minutes, a failure rate 1,36% and a elasticity
of curvature 0,43mm. The process of bending curved wood details shall be applied to the
actual application of the production, which is easily implemented and saving cost.

1. it vin dé

Nganh 1am nghiép chiu rat nhiéu kho khin do anh huéng cta dich Covid-19. Tuy
nhién vuot 1én nhimg khé khan, tong gia tri xuat khau d6 gd va cac loai 14m san cta nim
2021 dat 15,87 ty USD, tang 20% so voi nam 2020. V&i tde do phat trién ciia nganh cong
nghiép ché bién gd nhu hién nay thi viéc thiéu hut ngudn nguyén liéu gd 1 rt nhiéu. Do
vdy, trong QU4 trinh san xuat can phai sir dung nguyén liéu gd hop ly. Hién nay, cac chi
tiét cong tir gd nguyén dugc san xuét bang phuong phép pha cit theo cac mau di vach sin
trén van gb xé va dung cua vong luon dé pha phdi. Phuong phap nay lam giam ty 1¢ loi
dung nguyén liéu va chat luong chi tiét cong. Do vdy, viéc nghién ctru ché do udn gb
nguyén tao chi tiét cong cho san pham mdc 1a rat can thiét, dic biét dbi véi cac loai gb
rimg trong dang dugc st dung phé bién ¢ Viét Nam. G6 cao su thang tho, cau tao dong
déu, khéi lugng thé tich co ban 0,55g/cm®, cudng do chiu luc trung binh, hé s6 pham chat
kha tbt thich hop gia cong udn cong gd. G cao su hién 13 loai gd sir dung kha phd bién
trong gia cong san xut van ghép thanh va hang moc xuat khau, san xuét cac chi tiét cong
it chiu Iyc trong san xuat hang moc nhu chi tiét cong cho san pham ghé tya.

2. Vat liéu va phwong phap nghién ciu

2.1. Vat ligu nghién ciru

Cay cao su duoc trong dé ldy ma 1a cha yéu sau 25 nam cdy cho ning suat ma
thép, rimg cao su dugc thanh 1y. G& cao su c6 than twong ddi thang, tron déu, s6 lugng
mat khong nhiéu. G cao su co chiéu hudng thd gb kha thang, ciu tao dong déu giac 16
khong phan biét, van thd va mau sdc dep, cuong dd chiu lyc trung binh, hé sb phém
chat kh4 t6t thich hop gia cong ubn cong gb.

Thi nghiém duogc thuc hién véi gd cao su c6 do tudi 30 nim duoc liy ¢ Phi
Riéng, tinh Binh Phudc.

Chuéan bi mau thi nghiém: Mau g thi nghiém ding trong nghién ciru duge tién
hanh qua cac budc: G cao su sau khi thai thac duoc van chuyén vé cong ty dé tién hanh
Xé, tam, séy vé do 4m 8-12%, bao nhin bén mat va gia cong mau co qui cach
21x35x460mm (dayxrongxdai), loai bo cac mau gd chua dat yéu cau (46 am, qui cach,
khuyét tat). Mau gb duoc dem ludc voi nhiét d6 95-100°C trong thoi gian 10-40 phit.
Sau d6, mau gb duogc udn trén khudn c6 ban kinh cong ¢ dinh truée R 700mm. Ubn gb
duoc thuc hién khi gb & trang thai nong am.
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Hinh 1. San phdm g6 cao su sau uén cong

2.2. Phwong phap nghién curu

Str dung phuong phép tiép can hé thong va qui hoach thuc nghiém. Théng qua céc
tai liéu sach bao, cac tai liéu vé cac diy chuyén cong nghé ché bién gb néi chung, dic biét
1a khau udn g6; diéu kién sir dung, kha ning timg dung ctia cong nghé udn cong go. ..

— Vat liéu ding udn cong gb: gd cao su, nudc

— May moc, trang thiét bi: Hé théng may udn ép g5; thudc kep; can dién tir co do
chinh x4c 0,01 gam; may do d¢ 4m; tu siy dé xac dinh d6 am gd; ddng ho do thoi gian.

— Phuong phap thu thap s6 liéu:

+ Phuong phap theo ddi truc tiép: Do nhiét d¢ trong qua trinh udn cong, 14 yéu td
quan trong trong qué trinh udn c6 tac dung thuc ddy qua trinh dinh hinh va kho cua
nguyén liéu udn. Nhiét do udn duoc didu khién béng van diéu chinh luong hoi vao va
ra. Theo dbi thoi gian udn 14 ghi nhan thoi gian ciia mot mé udn bat dau tir lac nap
nguyén liéu vao thiét bi uén dén luc két thic giai doan uén nham danh gia ning suat va
chat luong cua timg mé udn cong. Ngoai ra, 4p suat udn, chiéu day, d6 cong udn...
duoc xac dinh b%lng dung cu do.

+ Phuong phap xac dinh khuyét tat ciia gd sau khi udn cong: Sau khi két thiic mé uén
kiém tra lai cac thanh d3 uén va xac dinh ty 1& khuyét tat cua gd trén timg mé. Cac dang
khuyét tat caa gd sau khi udn cong nhu: top, nirt tét, dan hoi, do cong khong dat, giy nut. ..

+ D¢ dan héi do tré lai cia gé sau khi uén (mm): Do dan hdi d6 tro lai cua g sau
khi udn so voi d6 cong ciia khudn. Mau sau khi uén cong dugc luu giit trong vong 24 gio
dén khi 6n dinh kich thudc, sé liéu thu thap qua 3 lan do khac biét khdng qua 0,3mm.
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Af =1, -f, (mm)
Trong d6: Af: Do dan hoi do tro lai cua gd sau khi udn (mm)
f1: Do vong cuia gd sau khi thao dinh vi
f2: D6 vong cua gd sau mot thoi gian
+ Ti I¢ mau hong khi uén (%): La ty 1¢ phan tram (%) gitra nhiing chi tiét bi hu

hong so véi chi tiét dua vao udn.

- M
Ty lé mau hdng = Eh % 100(%)
~ . , v

Xac dinh ty 1€ mau hong khi uon:

Trong d6: My: S6 miu héng

M,: Téng s6 mau thi nghiém

Chi tiét mau hong 1a céc chi tiét cd it nhat mot trong cac khuyét tat sau: dut thé
g6, nut dim bé mit gd, gay, dap...

Ma tran thi nghiém duoc 1ap theo phuong an bét bién quay bac hai cia BOX va
HUNTER

Phuwong an quy hoach thuc nghiém bdc 2 bat bién quay cua Box va Hunter.

Theo phuong 4n bac 2 md hinh toan hoc dugc biéu dién bang phuong trinh hoi
quy sau:

B n n n 2
Y =b,t sz‘xi T Zbijxixi * Zbiixi
i=1 i%j=1 i=1 (2.3)
Trong d6: Yi: Céc yéu t6 dau ra.
Xi, Xij: Cac yéu t6 dau vao.
bo; bi; bij: Cac udc luong hé sé hdi quy, goi tit 1a hé s6 hoi quy
S6 thi nghiém N= N1+N+ No,
Trong d6: Ni= 2" Sé thi nghiém ¢ muc co s&; No =2n: S6 thi nghiém ¢ muc sao;
No: S thi nghiém tai tim (No= 3); n: Sé yéu t6 nghién ctru n=2.

Ma tran thi nghiém béc II theo phuong an quay Box — Hunter ¢6 sé thi nghiém
dugc tinh theo cong thac: N = N1+ Ng + No =11

S6 thi nghiém 11 va sé lan 1ap lai 3 => Tong s thi nghiém 33

X1 Thoi gian lude (phat) QUA TRINH Y1 Ti 1& miu hong (%)
X, Thoi gian udn (phut) N((SIIHJ’I[E N Y, Do dan hdi tro lai cia mau gb ubn (mm)

Hinh 2. Qua trinh nghién ciru
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Bdng 1. Mirc va khoang bien thién cua cac yéu to nghién ciru

Miic va khoang bién thién Gia tri ma Thoi gian lude g6 — Xy Thoi gian uon cong-

(phat) Xz (phat)
Mtc sao dudi -1,41 10,9 13,85
Murc dudi -1 15 20
Muc co so 0 25 35
Miic trén +1 35 50
Miic sao trén +1,41 39,1 56,15
Khoang bién thién Al 10 15

3. Két qua nghién ciru thao luan

Trong nghién ctru nay, chiing t6i Iya chon phuong phap ludc dé hoa mém gd;
sau d6 dung nhiét dé udn cong gb theo khuén mau. Trong qua trinh udn gd, mat phia
trong cta gb chiu (mg suat nén, mit phia ngoai chiu ung suit kéo. Do vdy, khi gb da
du hoa déo can phai tién hanh udn ngay 1ap tirc. Khi uén gd can phai c6 thanh 16t &
phia mit ngoai cua gd uén dé lam giam sy xuat hién tng suat kéo & mit ngoai cua
thanh gd nham han ché t6i da cac khuyét tat cac vét nut, ran co thé xay ra. Thi
nghiém dugc tién hanh véi cac thong s6 dau vao 1a thoi gian lude gd va thoi gian
udn cong; thong sé dau ra 1a ti 16 mAu hong gd sau udn va do dan hdi tro lai cua gb
udn, ban kinh cong R700mm.

Bing 2. Ma trdn thi nghiém va két qud uén cong goé cao su véi R700mm

S6 TN X1 X Ty 16 mau hong (%) Y1 D dan hoi tré lai ciia g6 uon (mm) Y.
1 + + 1,63 1,13
2 - + 2,70 2,20
3 + - 3,03 2,53
4 - - 6,43 3,93
5 +1,41 0 2,17 1,67
6 -141 0 4,40 3,90
7 0 +1,41 1,49 1,01
8 0 -1,41 6,04 3,93
9 0 0 1,05 0,45
10 0 0 1,47 0,99
11 0 0 1,55 1,05

* K&t qud xir Iy sé liéu xdc dinh cdc phwong trinh héi quy

Tién hanh xir Iy s6 liéu trén may vi tinh, bang phan mém Statgraphics - Vers 7.0
dé thiét 1ap cac phuong trinh twong quan ta dugc cac phuong trinh :

Y1=1,36 — 0,95X1 — 1,45X, + 0,58X1X2 + 0,94X12 + 1,84X,? (1)
Y2 = 0,83 — 0,70X1 — 0,93Xz + 0,08X1X2 + 0,93 X% + 0,79 X,? (2)

Céac mé hinh hdi quy (1); (2) dugc kiém tra theo cac tiéu chudn: tinh dong nhét
phuong sai, tinh co y nghia cta cac hé s, tinh twrong thich ctia mé hinh toan.
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* Péi vdi ham 1§ 1é méu héng ciia g6 cao su Y1 (%)

Kiém tra mirc c6 ¥ nghia cta cac hé sé6 mo hinh (1) véi murc ¥ nghia a = 0,05. Md
hinh (1) ¢6 cac hé s6 hdi qui dam bao mirc ¢6 ¥ nghia nén mé hinh (1), ¢6 dang nhu sau:

Y1= 1,36 — 0,95X1 — 1,45X2 + 0,58X1Xz + 0,94X12 + 1,84X? 3)
Ta co: R? = 0.98 tuong quan rat chit.

* Péi véi ham dé dan hoi tré lai ciia g6 uon Y» (mm)

Kiém tra mirc c6 ¥ nghia cac hé sé ctia mo hinh (2) véi murc ¥ nghia a = 0,05. Md
hinh (2) ¢6 hé s6 Pxaxz) = 0,672 > 0,05 khong dam bao mirc co y nghia nén loai khoi
mo hinh. Sau khi loai bé hé s6 hoi quy khong dam bao do tin cdy ra khéi mo hinh (2),
phuong trinh hdi quy cé dang nhu sau:

Y2= 10,83 —0,70X1 — 0,93X2 + 0,93 X12 + 0,79 X2? (4)
Ta co: R?=0.97 tuong quan rat chat.
* Xdc dinh cdc théng sé toi wu
— Ham muc tiéu vé ty 1& mau hong tinh theo phuong trinh: Y1 = Ymin
Théa mén cac diéu kién rang budc: 1,41 < Xij<+141;i=1, 2.
— Ham muc tiéu d6 dan hoi tré lai caa gd udn tinh theo phwong trinh: Y2 = Ywin
Théa man céc diéu kién rang budc: 1,41 < Xi<+1,41;i=1, 2.

Bing 3. Két qua tinh todn t6i wu ham mét Muc tiéu uén cong gé véi R700mm

STT Chi s6 t6i vu X1 Tg lude (ph) X2 Tg udn (ph)
1 Tylé miuhong Y1 =1,36 (%) 0,34 28,4 0,53 42,9
2 Do dan hdi tro lai coa gd udn 0,38 28,8 0,59 43,9
Y>=10,83 (mm)

Két qua cua bai toan t6i vu mot muc tidu cho thay véi thoi gian ludc gd 28,4 pht
va thoi gian ubn 42,9 phut thi ty 16 mau hong dat gia tri thip nhat 1a 1,36%; thoi gian
ludc gb 28,8 phut va thoi gian udn 43,9 phut thi d6 dan hoi tro lai coa gb udn dat gid tri
thip nhat 1a 0,83 mm.

* Bgi todn téi wu héa ham muc tiéu cé diéu kign

Theo noi dung nghién ctru ta c6 bai toan t6i wu hoa ham muc tiéu co diéu kién nhu
sau: Cyc tiéu hoa ty 1& mau hong véi diéu kién rang budc 1a bién ciia mién thi nghiém
va do dan hoi tré lai ctia g6 udn nhé hon 3 mm.

—Y1=>Ynin

-Y2<3

— Thoa mén diéu kién -1,41 < x; <1,41.

Két qua cua bai toan toi vu ham da myc tiéu duoc trinh bay & bang 4.
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Bing 4. Két qua tinh toan t6i wu héa ham da muc tiéu
Y-2 X1 Tgian ludc (ph) X2
0,43 0,34 28,4 0,53
Tir két qua & bang 4 cho thiy voi thoi gian ludc gd 28,4 phut va thoi gian udn 1a 43,9
phat thi ty 1& mau hong sau khi udn 13 1,36% va d6 dan hoi trd lai cia g udn 0,43mm.

Y-1
1,36

Tgian u6n (ph)
43,9

* Pé xudt cdc buwdc cong nghé¢ uén cong chi tiét g6

Céc chi tiét gd cong trong cac san pham mdc rat da dang vé kiéu dang, kich thudc
va ban kinh cong. Hinh dang, kich thudc ciia cac chi tiét ghé phu thudc vao kiéu dang
ctia ting loai ghé. Cac ban kinh cong ciia cac chi tiét gd cong trong cac san pham ghé,
ban tir thudng tir 50mm cho dén 1000mm; chiéu day thong thuong 20-30mm.

a. Chon nguyén liéu va chudn bi phdi thd

Chuén bj nguyén li¢u phai loai bo muc, nut vong nam, 1¢ch tha, kep vo, mét to, thé
phai thang, d6 nghiéng khong dugc qua 10°. Néu khong khi uén cong d& bi nut, dé nang
cao ty suat ra phoi udn cong, & mat kéo va ¢ gan 16p trung hoa c6 thé cho phép ¢ 1 sd
khuyét tat nho (nhu mat nho) ton tai. Do 4m cua phoi thd lién quan mat thiét dén chat
luong ubn cong, 46 4m qua thap, tinh ning udn cong kém, dé bi pha huy. P 4m qua cao,
s€ hinh thanh ap luc tinh, lam cho g6 truong nit, tao ra phé phém. Hon nira cting kéo dai
thoi gian sdy dinh hinh. P am cta phoi thé uén cong khong qua xtr Iy mém hoa tir 10-
15% 14 phu hop, d6 4m ciia gd phai tién hanh ludc hap xtr Iy mém hoa nén tir 25-30%.
Trudc khi ép ubn cong, bé mit ciia phdi tho phai qua gia cong bao nhin bén mit loai bo
cac vét han cua cua dé khi uén cong dé ap sat cir va don gian hoa gia cong bé mat chi tiét
sau udn cong. Cong doan nay gitip cho phdi gd tranh dugc hién tugng tach xé trong qua
trinh udn, ngoai ra cling tao diéu kién thuan lgi cho cong doan ché bién.

b. Xir 1y mém hod

Pé cai thién tinh ning udn cong cua gd, ting bién dang tinh déo, can tién hanh xu
ly mém hoa trudc udn cong, phwong phap xir Iy mém hoa cé: xir Iy nudc nong, xu 1y gia
nhiét va xtr 1y bang hoa chat. Thanh phan chu yéu cta to thanh vach té bao gb 1a:
Cellulose, hemincellulose va lignine. G6 sau khi xir 1y bang nudc néng, 1 bd phan
hemicellulose d& thuy phan hoa tan thanh trang thai dung dich, cac gbc - OH trén chudi
phan tir cellulose ving khong dinh hinh hap thu nudc, 1am cho mang nudc trong cac khe
ho cellulose day 1én, khoang cach giita cac phéan tir ting 1én, luc hap dan giam di, dudi
tac dung ctia ngoai luc d& gay ra dich trugt twong dbi. Phuong phap xir Iy nudc nong co
2 loai: hoi nudc va lude nude, phuong phap lude nude s& lam cho d6 am gd ting cao,
thoi gian séy sau udn cong kéo dai, ngoai ra, do nudc tu do tdn tai trong rudt té bao,
trong qua trinh ubn cong, d& tao ra 4p lyc tinh ma tao thanh phé pham. Hién nay, trong
san xudt thuong dung hoi nudc, chi yéu xir 1y bang hoi nudc bo hoa.

Bdng 5. Quy trinh uén cong hai logi quy cach gé cao su

Loai ban kinh cong| Chiéu day van | Nhiétdo uén | Ap sudtudn |Thoi gianludc| Thoi gian udn
(mm) (°C) (kG/cm?) (phut) (phut)
Bén kinh R700 21 100 6 50 40
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c. Uon cong

Phuong thirc ép uén cong gd c6 thé chia 1am 2 loai:

1. Dung thanh kim loai phia ngoai va tim chin mit dau.

2. Khdng dung thanh kim loai phia ngoai.

Chi tiét udn cong c6 ban kinh ty suit cong 16n, chiéu day nho c6 thé khong dung
thanh kim loai phia ngoai, truc tiép udn cong thanh hinh dang yéu cau. Phan 16n chi tiét
udn cong can dung thanh kim loai phia ngoai va tim chan mat dau. Dit trén ga kep udn
cong thu cong hodc trén may udn gd tién hanh udn cong.

Chiéu rong ciia thanh kim loai phia ngoai thudng 16n hon chiéu rong thanh gb udn
cong, 2 dau thanh kim loai lép dat tim chian mat dau dung dé chan ph'?ln dau gS, kéo
chit tdim kep l1am cho phoi tho va tdm kep ap sat, 16p trung hoa dich chuyén ra phia
ngoai. ap sudt mat dau phai phu hop, ap suit qua nho, khong gay ra tic dung, giy ra kéo
pha huy, néu 4p suit qua 16n, khong chi s& dan dén nén pha huy, ma con co thé giy ra
hién tugng uén cong nguoc chi¢u. Khuén miu uén cong phai c6 hinh dang, kich thudc
chinh xéc, vi tri 6n dinh, c6 thé dung kim loai hodc gd dé lam. Trudc khi cho gb vao
tam kep, can chon bé mit bong nhin ép vé phia tim kep kim loai.

Khi tién hanh uén gd can hét sirc luu y mot sé diém sau:

— Can phai dé thanh 16t kim loai ludn tiép xtc chat véi gd udn, néu khdng s& bi cac
khuyét tat nhu bi tach, xé & mat ngoai. Néu gd ngan hon thanh 16t phai chém gd vao 2 dau.

— Khi ubn xong can phai giir gb trong khudn ubn khoang thoi gian t = 10-15 pht,
sau d6 c¢6 dinh hai dau cia g udn bang xich.

Hoan thié¢n san phtfm: Gd ubn sau khi 6n dinh duoc tién hanh gia cong: danh nhan,
tao cac lién két moc nhu cac chi tiét gd binh thuong khac, chu yéu sir dung cac may danh
nhin cam tay. GO sau khi gia cong, danh nhin mau sic trd nén sang, bé mit twong dbi
min rét t6t cho qua trinh trang strc bé mit, sau d6 tién hanh phun son trang stc.

4. Két luan

Nghién ciru di xéac dinh duoc cac thong cong nghé udn cong tdi vu ddi véi gd cao
su c6 qui cach 21x35x460mm, R700m hoan toan phu hop véi kich thudce cta cac chi
tiét cong dung trong san xuat hang moc. Chat luong cac san pham gd udn c6 kich thuéc,
béan kinh udn dung trong nghién ciru co it cac khuyét tat sau khi udn (vét nut, ran, giy,
x6...) va do dan hdi tro lai cua gd udn nho hon 0,3mm hoan toan dap tng duoc yéu cau
dit ra. Khi uén dung qui trinh k¥ thuat, dé cong, vénh gd it xuat hién. Khi ting nhiét 4o
ubn thi ty 18 khuyét tat ciia gd ting 1én rat nhanh. Két qua tinh toan téi vu hoa ham da
muc tiéu ddi véi chi tiét udn cong gd cao su c6 qui cach 21x35x460mm, R700mm cho
thdy v&i thoi gian ludc gd 28,4 phut va thoi gian ubn 1a 42,9 phit thi ty 1& mau hong sau
khi udn 12 1,36% va d6 dan hoi tro lai caa gd udn 0,43mm. Quy trinh cong nghé udn cac
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chi tiét gd cong c6 kich thudc néu trén hoan toan c6 thé tmg dung vao thuc té san xuét
do don gian, dé thyc hién va it ton kém.
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